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SUbject: Nuclear Energy Institute Comments on the Draft Supplemental Environmental Impact
Statement for a Geologic Reposltory for the Disposal of Spent Nuclear Fuel and Hlgh-levet
Radioactive Waste at Yucca, Mountain, Nye County, Nevada

Dear Or. Summerson:

The Nudear Energy Institute (NEI)l on behalf of the nudear energy IndustJy, is pleased to submit
these comments to the Department of Energy (DOE) on the Draft Supplemental Environmental
Impact Statement (DSEIS) - Geologic Repository for the Disposal ofSpent Nuclear Fueland High
LevelRadioactive waste at Yucca, Mountilln, Nye County Nevada, (72 Fed. Reg. 58,071, October 12,
2007).

(It Is Industry's posltlon that the United States should pursue an Integrated stTategy2 to manage
spent or used nuclear fuel-InvolvIng centralized Interim storage, reseerd1, development and
demonstration of advanced recydlng technologies to close the nuclear fuel cycle, and disposal in a
geologIc repository. The DSEIS supports that goal by providing an important update to the scientific
and technical bases for the licensing and development of a geologic: repository at Yutea Mountain.
It constitutes the most recent and comprehensive summary of the Impressive body d science and
engineering worK that DOE has completed In preparation for the upcoming submittal of an

I NEI is the QtVitnlzatlDll responslble for establishing unJned nuclear Industry policy on matters iltf8ctlng the nudNr energy Industry.

WEI's members InClude all utilities licensed to opel'lte commercial nudear power plants In the Unit*1 States, "udellr plant
designers, major arttlltectlengineering firms. fu!! fabritatlon tKaUles. nuclear ~terlal Rcensees, lIf\d olher ol1lanlzatioflS and
Individuals InYoIIIed In the lIIlCIear energy IndUS1l'y. .

J Attilched IS Endosute 1 to thIs letter Is an Industry policy statement further explaining the integrated strategy to used

fuel management
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application to the Nuclear Regulatory commission (NRC) for licenses to construct and operate the

repository.

DOE has adopted a number of substantial deSIgn Improvements along with the latest analytical
techniques In re-evaluating the proposed action. This evaluation strengthens and reaffinns the
results of DOE's 2002 Final Environmental Impact statement (FEIS) which found Impucts to be so
small as to have essentially no adverse impact on pUblic health and safety and the environment. In
fact, as documented In Endosure 2 to this letter, even these low impacts are an overestimate, and
real Impacts should be even lower.

Notably, DOE's recent Introduction of multi-purpose Transportation, Aging, and Disposal (TAD)
canisters results In ~nslder!ble simplifiCation of the reposftory surface facilities to further benefit
worker and public health and safety. Industry has actively partk:lpated In the development of this
concept. In Implementing this simplification, DOE has also taken the pragmatic step of recognizing
that up to 2S percent of the used nuclear fuel win arrive In non-TAD containers, such as the dual
purpose containers (OPes) currentlV In use at reattor sites. Accommodating OPcs at Yucca
Mountain Is Important because It would be Inappropriate for DOE to rely on any expectation that
reactor operators would Incur the cost and radiatiOn exposure of unloadIng OPes. DOE should
continue to work dilIgently to both provIde for acceptance of exIsting OPes at the repository and
facilitate t.1le deployment of TAOs in as expeditious a manner as possible In order to maximize thelr
use In the future.

Also noteworthy are the substantlallmprovements that DOE has applied to the evaluation of long
term repository envfronmentallmpacts. DOE's latest analysis shows long term radiation levels
associated with the repository to be so low that an Individual spending an entire year In the vlcJnlty
of Yucca Mountain - at any point in the next million years - will receive no more additional radiation
than a person today receives In a typical cross muntry plane trip.

In offering this supplement DOE has continued to follow the requirements of the National
Environmental Policy N;t (NEPA) and Nuclear Waste Policy Act (NWPA). The Improvements
desaibed in the DSEIS result in impacts that are largely bounded by those evaluated In the FEIS.
AccordIngly, DOE could have chosen to stal1d on the 2002 FEIS with very little supplementation.
However, the Department should be commended for taking the extra step of providing a thorough
re-evaluatlon. In dOing so, the Department has provided iI strong basis upon which NRC may bUild
to satisfy its NEPA responslblRtles associated with review of the Yucca Mountain license application.

It should be also noted that, nothing related to this supplement alters the Department's original
decision not to consider alternatives to the Yucca Mountain site in the FEIS. This decision remains
completely consistent with the roadmap for completion of the NEPA process provfded by congress in
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the NWPA. Our original position that DOE has faithfully followed this roadmap' remains unchanged,
and In fact Is only reinforced, by the actions 'DOE Is U1klng In providing this Supplement. ')

NEI and the nuclear energy Industry have extensiVely reviewed this DSBS and, as a result of this
review, offer spedflC comments In the following areas In enclosure 2 to this Jetter:

I. Industry's view that the extensive design lnfonnatlon and analysis presented In this DSEIS
proVide a sound foundation upon which DOE can construct Its application to the NRC for
licenses to build and operate the repository•.

II. Industr(s recommendation that DOE retain, or even perhaps extend, the 100 to 300 year
ret:rleveabillty period provided for In the FEIS - to enhance the reposltoryfs ablllty to utilize
Improved disposal technologies and/or. StIpport advanced used fuel recycling and to fadUtate
recovery of high-level wate, It necessary, to address any problems - rather than shortening
the retrJevability window to the more limited SO year post-Il!posltory operations monitoring
period proposed in the Dsas.

III. IndUStry's endorsement of oaE's decision to consider, under Inventory Modules 1and 2, the
disposal of up to 130,000 metrIc tons of commercial used nudear fuel and our
recommendation that DOE consider and take whatever future actions necessary to fadntate
further expansiOn of repository capacity.

IV. Concerns regarding the ~nt to whiCh DOE has overestimated several of the Impacts
associated with the repository as described In this DSElS. These concems are not intended to
Suggest that the use of bounding analysis is Inappropriate In the context of compliance with
NEPA. However we offer them as caution against the unintended consequences that mulct
result If such overty conservative approaches are applied In the repository design and
licensing.

V. Industry's view that the sabotage analysiS In the Draft: Supplemental EnVironmental Impact
Statement is extremely over-conservative and highly speculative.

VI. Industry's view on the importanc:e of DOE's rettlgnition that up to 25 percent of the used fuel
may be shipped to the repository In oonveyanees other than TAOs.

VII. A recommendatlon that DOE proceed With the development of infrastructure outside the NRC
licensed Geologic Repository Operations Area prior to NRC authorization of Il!posltory
construction, as described in this DSEIS.

'. Letter, Steven P Krait to WenlJv DIm'l, Nude<lr Energy Jn51ltutl! (Ner) comments lII'l !he CJllIt enYIrcnmenl3l Impact Slal2ment fDr
a Geologic Repository for the DIsposal of Spent Nuclear fuel.nd HIgh-Level RadloactJvl! Waste at Yucca, MountaIn, Nye County.
Nevada, dated February 25. 2000
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VIII. Addltlonallnformation on Industry capabilities that DOE should consider regarding expectations
for the relative number of truck vs. rail shipments in thIS DSEIS.

IX. Speclflc detailed technical comments.

Industry offers no comments on the No Actlon AlternatiVe analysis in this DSEIS. Whlle It Is
appropriate for DOE to apply updated radiation dosimetry and latent cancer fatality conversion
factors to the NAA for consistency with the evaluation of the.proposed action, nothing about this
update alters our prior conduslon~ that DOE has presented two "no action alternative" scenarios
that comprehensively bound the range of no action possibilities. There remains no need for DOE to
attempt to define and evaluate specific "more likely'" scenarios within these bounds. Such additional
analysis would not provide readers With any better means to make a comparison than th8t already
given.

Net looks fOlWard to maintaIning an aCtive ongoing dialogue with DOE on Items of mutual Interest
with respect to the proposed Yucca Mountain repository as the projec:.t moves into the licensing
phase of Its development. We would be pleased to address any questions ttle agency may have on
our comments.

Rodney MCCUllum

Enclosures

c: The Honorable Edward F. Sproat, Director, DOE, OCRWM
The Honorable James L. COnnaughtcn, COuncil on EnvIronmental Quality
Mr. Michael F. Weber, Direaor, U.S. Nuclear Regulatory COmmission, NMSS
Ms. EliZabeth C0t5worth, Director, Office of Radiation and Indoor Air, Environmental
Protection Agency
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ENQ.OSURE 1

Nudear Energy Industry Supports
Integrated Used Fuel Management Strategy

<The Industry supports a three-pronged lntegr1lted used fuel mlnagement strategy:
1) Interim storage until recycling or permanent disposal-or both-are avallabte;
2) research, develOpment and demonstration to close the nuclear fuel c:yde;
and 3) developing a permanent dJipOSa1 facility.

Interim storage sites at volooreer locations will enable the Department of Energy In move used
fuel from both decommissioned and operating plants before recycling facilities or the reposjtJ.)ry
begin operating.

• Intermediate steps also are needed as the govemment pursues permanent disposal. These
reflect the emphasis on closing the fuel cycle and sustainable development of advanced nuclear
fuel cycle technologies. These technologies can reduce the volume, heat and toxicitY of
byproducts placed In the repository and reclaim a sIgnificant amount of energy that remains in
used fuel.

The Industry's longwb!rm objective Is the Isolation of byproducts andlor used fuel in a specially
designed underground repository. This position Is consistent with the International scientific
consensus that deep geologic dlsposells the most effective means of protecting public health
and the enVIronment. Congress has designated Yucca Mountain as the country's repository
site, based on sound science supported by decades of rigorous Investigation. The repository
must be Hcensed by the Nuclear Regulatory Commission prior to construction and operation.

An integrated used fuel management program indudes key deliverable, ph.1ed in the
short-, medium" ancS long·terms.

.. Short-term gemls Indude:
)0 COntinued waste confldenc:e and a standard oontRlct covering used fuel management

for new plants.
)0 Starting the Yucca Mountain licensing proc:ess, IncludIng DOE's submittal of Its

appllcatlon to the Nuclear RegUlatory Commlssfon.
)0 Developing a well-defined research and development program for fuel recyclIng

technologies.
)0 Identifying and developing VtlIunteer sItes for advanced fuel cycle facilities, Including

interim storage of used reactor fuel.

Medium-tetm goals Include:
)0 Moving used fuel to interim storage sites by the federal govemment, Ideally at

advanced fuel cyde development sites.
)0 ContinUing research, devefopment and demonstration of advanced fuel recycling and

fuel fabrication technologies to make them more cost-effectIVe and efficient, and to
maximize uranium recycling.

)0 Yucca Mountain repo5ttory licensIng.

• Long-tefmgoals Include:
)0 OperatIng advanced fuel rec:.ydlng and fuel fabrication facilities.
)0 Operating the Yucca Mountain rePOSitory.)

4/07
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The extensive deSign Information and analysll presented In thIs DSEIS
provIde a sound foundation upon which DOl! can construct Its application
to the NRC for licenses to build and operate the repository.

NUCLEAR ENERGY INsmuTE (N!!)
COMMENTS ON

THE U.s. DEPARTMENT OF ENERGY'S
DRAFT SUPPLEMENTAL ENVIRONMENTAL IMPACT STATEMENT

"Geologic Repository for the Disposal of Spent Nuclear Fuel and HlghooLeVel Ra
dioactive waste at Yucca Mountain, Nye County, Nevada"

(I.

DOE's Draft: Supplemental Environmental Impact Statement (DSEIS) provides a
comprehenslve evaluation of the short- and long-term environmental and human
health impacts of the proposed major federal Bet/on - the cxmstruction, operatlon,
monitoring, and dosure of a deep geologh::al repository for spent nuclear fuel (also
referred to as ~used nuclear fuel") and high level radioactive waste at Yucca Moun
tain, Nevada. The depth and breadth of the document Is truly impressive. The ex
tensive body of reference materlal, calculations, analysis, and other documentation
supporting the Total System Performance Assessment (TSPA) provides a thorough
accounting of the scientific and technical basis of the OSEIS. DOE is to be com
mended for taking the extra step of providing this supporting Information (In the
form of 6 gigabytes of reference material, 500 megabytes of calculations, and 300
gigabytes of etectronic file documentation) to stal<eholders to support their review of
the DSEIS. The fact that ooe found short- and long-term Impacts of reposJtory
construction and operation to be extremely small provides a oompe/llng argument for
moving forward with the licensing phase for Yucca Mountain.

The pre-closure env<ronmental impacts described In the DSEtS thoroughly consider
repository construction, operation, monitoring and dosure and were shown to be
small. For example, DOE found that a;r quality will be fUlly protected and Impacts
are well Within regulatory limits; and that groundwater and surface water Impacts,
biological resources and soli Impk1Cts would be small. In addition, cultural resource
Impacts and socioeconomic impacts were also determined to be minimal. Most sig
nificantly, DOE's highly conservative evaluation of public and worker radiologiCal Im
pacts shows that health and safely will be protected. This evaluation makes It dear
that the Yucca Mountain project has benefited substantially from improvements
made since the 2002 Final Environmental Impact Statement (FEIS), most slgnlfl
cantll,the adoption of the Transportation, Aging, and Disposal (TAD) canister sys-
tem'J

~ It Is particularly notable that, as dIscussed In section 4.1.7.2.6, page 1-65, about
99.9 perc:ent of rlIdlation related p~losure health Impacts would be from exposure
to naturally occurring radon and Its decay products, A point of comparison should
be made to other ongoing activities that cause radon exposure such as mining 0p
erations throughout the State of Nevada and how much radon nKtlatton dose IS
caused by such ongoing operations for the same period as repository construction.
Such a comparison would provide valuable Information to demonstrate the low and
routine nature of these Impacts.

The post-dosure Impacts descrtbed In the DSEIS were also shown to be small, with
mean radIation doses over the first 10,000 years projected to be less than 0.24 mil-

Page 1 of21
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lirem per year to "reasonablv maximally exposed" residents who may be locared 18
kilometers from the repository and radiation doses over the entire 1million year pe
riod evaluated less than 2.3 mllllrem per year at the same point. These peak doses
are far below regulatory limits proposed by the Environmental Protection AgenC/
(EPA) and Nuclear Regulatory commissIon (NR.C) and represent less than 8 1 per
cent Increase in the annual radiation exposure to any person livIng in the vicinity of
Yucca MountaIn.
In determining these results, DOE Is to be commended for incorporating a number of
analytical Improvements in its post-elosure TSPA - four examples of which are listed
below.

section 5.1.1. DOE should be commended for incorporating analytical Improve
ments Identified in the proposed revision to EPA's Yucca Mountain radiation pro
tection standard Into this DSEIS. Spedflcally, the Improved approach to model~
Ing long-term climate change and the use of revised International Commission
on Radiation Protection weighting factors for calculation of Individual doses pro
vide a much more credible, transparent and reasonable evaluation of the poten~
tial radiological Impacts of the repository beyond 10,000 years. In the latter
case, the application of more up-to-date biosphere dose conversion factors for
neptunium (Np) Is particularly significant and Is more consistent with independ
ent performance assessments such as that performed by the Electrlc Power Re
search Institute (EPRI).

• Table S-l, pages 5-7 and 8. DOE should be commended for updating its per
formance assessment models in several areas to provide more reaHstic results.
For example, the in-drift chemistry modeling that constrains In sItu water chem
istry and the Inclusion of thermal dependency In general corrosIon rates are
more realistic than previous model Inputs.

section 5.1.2, page 5-10 regarding chemical toxicIty of repository releases Is Im
proved over the FEIS analysis by using more reasonable Inputs regarding the
oxidation state chemistry and aqueous speciation of dissolved chromIum. DOE Is
commended for removing unreasonabfe conservatism from previous analyses.

Section FA.i.2.t describes the role that radionudlde solUbility plays In the con
tribution that each radlonuclfde makes to long-term post-dosure radiological im
pacts. Our review of reference materials for DOE's performance assessment in
dicates that In the TSPA prepared for this DSEIS, DOE has revised Its Np solubil
ity parameters to provide a more tealJstfc assessment of Np mobility In the sub
surface. DOE Is to be commended for dolng this as It eliminates excessive con
servatism in the analysis and establishes Improved consistency between DOE's
performance assessment and Independent performance assessments such as
that conducted by the Eledrlc Power Research Institute (EPRl).

While these Improvements provide for a much more realIstic assessment of the likely
future performance of Yucca MountaIn, we still believe that DOE's analysis Is highly
conservatiVe. In Comment TV we have Identified a number of conservatisms that
DOE should further address as it proceeds with the design and licensing or the re
POsitory.)

Page 2 of 21
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(II. Industry recommendation that DOE retain, or even perhaps extend, tl\e
100 to 300 year retrlevublllty period provided for In the FEJS - to en
hance the repository's ability to utfllze Improved disposal technologies
and/a.- support advanClld used fuel recycling and to fadlltate recovery of
high-level wate, if necessary, to address Iny problems - rather than
shortening the retrievablllty:Wlndow to the more limited 50 year post
repository operations monitoring period proposed In the DSetS

Given that repoSitory emplacement and disposal technologies will almost certainly
Improve over time and that used nuclear fuel has significant resource value as a
source of acldltlonal energy productton - and, moreover, the increasing Interest
amongst a number of stakeholder groups In recovering that value through advanced
used fuel recydlng technologieS,that Will elso provide for lIdvanced and more man
ageable hlgh..Jevel waste forms - DOE should be seeking to provide as much oppor
tunity liS possible for used fuelm be retrieved at some point in the future. "M'le sig
nlncant number of potential host communities and corporate entitles that have ex
pressed Interest: In becoming involved In DOE's Global Nuclear Energy Partnership
(GNEP), a program that calls for. significant research and development of recycling
technologies, is evidence of thls'interest. Through GNEP and other programs, reel
cling technologies wllt continually evolve and advance over time, resulting in ever
greater portions of the inventory of fissionable mate'lalln the used fuel becoming
economically recoverable.

Accordingly, DOE sI'Iould, in the SEIS, be considering as long a perIOd of retrlevabllity
as Is prac:tfcable. Industry Is highly disappointed that DOE has chosen, as indicated
on page 5-10 of the SOBS, to shorten the retrlevabiHly period to SO years following
the completion of 50 years of repository operations from the previously envIsioned
100 to 300 year retrlevablRty period (as Indicated on page 5-21 of the FEIS). We
therefore recommend that DOE.revlse the OSEIS to at, at a minimum, restore con
sideration of the 100 to 300 year window and perhaps, consider evaluating longer
periods as appropriate. longer.retrievability periods will also enhance publIc confI
dence because this would provide a greater opportunity to talce advantage of reposl
toTY monItoring to detect and correct any problems that might be Identified In the
future.

An enhanced repository, one In which the concept of extended monitorIng and re
trlevclbility is a fundamental part of the design and licensing basis, Is not only neces
sary to support the ongoing progress towards the deployment of advanced recycling
technologies, but also has a strong basis in existing law and regulation. This Is de
scribed in the following paragraphs.

sediOn 2 of the NWPA defines a "repository" as "any system licensed by the C0m
mission that is Intended to be used for, or may be used for, the pennanentdeep
geologic dIsposalof high-level radioactive waste and spent nuclear fuel, whether or
not such system is designed to ·permit the recovery, for a limited pertod dUring Initial
operation, of any materialsp~ In such system ...... (Emphasis added.) The same
section also defines "dIsposal" as "the emplacement In a repository of high-level ra
dioactive waste, spent nudear fuel, or other highly radIOactive material with no fore
sesble Intent of1l!!('lWeJy, whether or not such emplacement permItS the recovery
of such waste." (Emphasis added.)

However, while the law provides for "permanent ... disposal" of spent fuel "with no
foreseeable Intent of re«Nery," 5ectIcn 122 of the NWPA speclflC&l1y requires that

Page 3 of 21
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"8ny reposItory ••• shall be designed and constructed tD permit tile retrieval01any
spentnuclear fuelplaced In such reposIlrxy, during an SPPIOpr;Me petiDd pfopera·
lion ofthtJ facility, for arry reason pertainIng to the public health and safety, or the
environment, or for the purpose:ofpermltting the recovery of the ec:onomlcaJly valu
able contents of such spent fuel." (Emphasis added.) section U2 of the Ad. further
provIdes that:, "The secretary [of Energy] shall specify the appropriate period ofIf!
tr/evabilltywlth respect to any repository at the time of design of such repository,
and such aspect of such repository shall be subject to approval or disapproval by the
Commission as part of the constructlon authorizatlon process ...." (Emphasis added.)
Thus, although the law prescribes a prognm for final, termInal disposal, it also re
quires that retrlevabliity be maintained, as appropriate.

Given the signifICant investment.that the federal government Is now maklng In ad
vanced nuclear fuel cycle development and Is likely to contInue to make In the fu
ture, the meaning of the statutory tenn "appropriate" should be Interpreted In the
context of these technology development programs. And In thIs context, in which
advanced technologies wrll continue to develop and progress over many decades If
not centuries, longer, not shorter, retrievability periods are more appropriate.

COnsistent with governing federal statut2s, federal agency regulatlons require that
proviSions be rMde both for retrievabnlty and federal monitoring, to confirm that the
repository Is meeting all performance crlt8ia. SpedtlcclUy, uncler section 53.1H(e) of
NRC regulations, DOE must preserve retr1eVablllty throughout the period during
whIch radloac:ttve material IS being loaded Into the repository, and thereafter unbl
ttle completion of 8 repository performance confirmation prog~m.

To satisfy this obligation, the regUlatIons requIre B repository desIgn "so that any
and all d the emplacecl waste could be retrieved on a reasonable schedule starting
at any time up to SO years after waste emplacement operations are Initiated ...." In
fact, as addressed In DOE's 2002 Final Environmental Impact statement for the
Yucca Mountain reposltolY, the Department Is contemplating repository designs that
would permit retrievability up to 300 years.

With respect to monitoring, Subpart Fof the Commission's repository regulations re
quires a "Performance Confirmation Program." To meet the requirements of this
program, DOE must furniSh data Indicating:

(1) whether actual underground conditions encountered and
changes to those conditions during constructiOn and repository
loading are within the limits assumed during licensing; and

(2) whether natural and man-made engineered repository systems
and components, that are designed or assumed to operate as bar
riers after permanent dosure, are functlonlng as Intended and an
ticipated.

The performance confirmation program must be Implemented until final reposItOry
clOsure. DOE must provide baseline information and analysis addressing those pa
rameters and natural processes related to the geologic setting that may be changed
by repository construction and operation; and monitor and analyze changes from the
baseline that could affect repository perfonnance.

Pursuant 1:0 section 63.32 of the NRC's regulations, retrlevabUIty and performance
confirmation concepts can be incorporated into the Construction Authorization (CA)
as specific license conditions. In fact, the regulations speclflcallV require DOE reports
regarding "[t]he results of research and development programs being conducted to
resolve safety questions.n

Page 40'21
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Further, In pursuit of the c.oncept for enhanced monitoring and reversibility, DOe
should, Jtsetf, propose conditions prescribing additional requirements. For ecampJe,
the Department could spedf1callV request a license condition dlrectfng that retrlew
blllty be maintained over a period of 300 years or more. It could also seek" CA con
dition detailing Individual elements of an extensive performance confirmation pro-
gram and appropriate remedIation, if problems occur, up to and including retrieval.

In addition to rebieVabllity and monitoring, DOE could seek 8 condition Imposing a
requirement for the periodic amendment of the license, perhaps fNery SO or so
years. Periodic amendment - and associated ficensing proceedings - would be to
evaluate the results of DOfs ongoing performance confirmation program, and pro
vIde for the addition or removal of license conditions, as appropriate. Recurrent
amendment would be analogous to the recertification process applied by the Envt
ronmental Protection AgenO/ (EPA) at DOE's Waste Isolation Pilot Plant (WIPP), In
New Mexico, the nation's first underground geologic disposal fadllty for radioactive
waste1• Routine amendment of the Yucca Mountain license - according to speciflc
conditions Incorporated in the Ila!nse, Itself - would ensure continued monitofing,
public Involvement, and corrective action, Jr appropriate, at the repository.

A stronger focus on extended monitoring and ~evablUty of materials placed In the
Yucca Mountain repository can be accommodated through the enhanced repository
concept discussed in these comments. Advantages of the concept include increased
public confidence; the abUlty to utfllze innovatIve disposal technologies and tech
niques, as they develop in the future; and facilitated licensing. This concept can be
acc:omplfshed wholly within the existing federal statutory and regulatory framework.)

Industry welcomes DOE's decision to evaluate the environmental Impacts
of an increased used nuclear tuel inventory of up to 130,000 metric tons In
Inventory Modules 1 and 2 as a step in the right direction. Industry be
lieves th8t addItional expanston In repository capacIty, beyond this
amount, is possible and that DOE should, In the future, take whatever ac
tIons necessary to facJUtate such addltlona' expansion.

Industry welcomes DOE's decision, as Indlcated in Sections 8.3.1 and 8.3.2 to In
crease the amount of commercial used nuclear fuet evaluated In Inventory Modules
1 and 2 from 105,000 In the FeIS to 130,000 In the DSEIS. 5ectlons 8.3.1 and
8.3.2, page 8-25 discuss Inventory Modules 1 and 2 under which DOE analyzes the
currently projected amount of used nuclear fuel to be produa!d by the current gen
enstlon of nuclear power reactors, If that used fuel were dlspo5ed at a Yucca Moun
tain Repository. DOE is commended for updating Its analysis based on increased
used nudear fuel projections since the Repository FEIS was prepared. SUch analysis
should be helpful as DOE oonslders Its upcoming recommendation regarding the
need for a second reposItory. DOE should not stop with tile mere consideration of
repository expanslon, but should take whatever actions are necessary to further de
velop the technical basis for such expansion and secure the legal authority for im
plementation.

The Increased Inventory would provide for the disposal in Yucca Mountain of all ex
isting commercial used nuclear fuel as well as additional amounts that would arise

'Under the recertification process, DOE must submit I recertIf1C1tion Ippllatlon to EPA every fIwt yelrs docu
menting WlPP's continued compliance wfth regulatory requiremlfllS. EPA thlfl revIews the recertlnCltlcn applla*

tlon to determine whether the facility remelns In compllitlCe, and the publIc Is provided In opportunitY to In

$pe(t anet comment on the application.
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for the next 37 years for the existing fleet of reactors. Given the current pattern of
power plant license extensions, and the possibility of a second round of extensions,
it is certainly prudent to expect that this additional disposal capacity for this inven
tory will be needed.

In addition to extending the life of current reactors, industry expects a significant
number of new reactors to be built In the US in coming decades. Accordingly, DOE
should also continue to evaluate additional increases in Yucca Mountain disposal in
ventory to accommodate used nuclear fuel disposal from new reactors. Industry b~
Iieves that there is a sound scientific and technical basis for such additional in
creases. A recent study by the Electric Power Research Institute (EPRI)2 found that
the actual physical capacity of Yucca Mountain could be as high as 570,000 metric
tons of commercial used nuclear fuel. And, if advanced reprocessing technologies
were applied to reduce the volume, heat load, and radioactivity of the waste, this
number could be signifICantly higher. It Is, therefore, quite possible that Yucca
Mountain might be the only repository the US would ever need. DOE should explore
this potential, espe<:lally as it evaluates the need for a second repository.

Should DOE be successful in obtaining authority to increase repository capacity, one
aspect of the repository design that will need to be reconsidered is the size of the
aging pads described In section 2.1.2.1.5. White industry data on the heat load as
sociated with the existing and projected inventory of used nuclear fuel indicates that
the 21,000 MTU of surface storage evaluated in the DSEIS is adequate to support
the proposed action, our information also indicates that accommodating the addi
tional inventory of Modules 1 and 2 would require additional aging capacity.

Finallv, regarding the specific analysis in the OSEIS, section 8.3.1, page 8-25 dis~

cussing a scaling approach to Inventory Modules 1 and 2, DOE is commended for us
ing a common sense approach for scaling the 70,000 MTHM repository impact esti
mates to estimates for Inventory Modules 1 and 2. ~ch a straightforward and rea
sonable approach is easily explained and understood,;}

IV. [Even though the Draft Environmental Impact Statement finds the impacts
of the proposed action to be small, it has significantly overestimated these
impacts In several respects.

In conducting the performance assessment and other analyses that Jed to the de·
termination of impacts presented In this DSEIS, DOE has built in a number of con
selVative assumptions-intended to establish a certain margin of confidence in the re~

suIts. While the use of conservative analyses does prOVide additional confidence in
safety, conservatism should not be employed to the point where it results in in
creased complexities In repository design that could subject workers constructing the
repository to additional risks or unnecessarily delay the repository development
process. We understand the use of bounding analysis in the context of an EIS that
must comply with both the National Environmental Policy Act (NEPA) and DOE's in
ternal NEPA requirements and are not contending that the DSEIS is in any way defi
cient because of these conservatisms. However, we make these comments to cau~

tion DOE against the unintended consequences that could result if such overly con
servative approaches continue to be applied in the repository development process.

l EPRI Program on Technology Innovation Report: Room at tile MDuntain, analysis of the Milximum DIspOSil!

Capacity for Commercial Spent Nuclear Fuel In il YUlXil MCJlmtili/l ReposItory, TechnIcal Report Ii 1015046, June

2007
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In our review of the DSElS, we found the fonowlng examples of areas where DOE's
use of conservatism could be reduced or, at least, better ~plalned.

Section 2.4.2, page 2-79, states DOE has contInued analyses to "... better de
ffne or reduce uncertaInties .. ;" Understanding the uncertainties associated
with the performance assessment Is an essential undertaking. However, reduc
ing those uncertainties 15 not necessarily it worthwhle pursuit If the current level
of unc:er1alnly Is adequate for decision making and provides for a reasonable ex
p~\ion of regulatory compliance. In addition, while the Incorporation of
bounding assumptions may appear to reduce uncertainties, the real effect Is to
overestimate the actual risk. For example, incorporating the assumpUon that a1l
waste packages are destroyed during an Igneous intrusion Is ovet1y conservatiVe,
but the performance assessment plots will appear to have less uncertainty be
cause no uncertaInty range Is considered for thIs assumption. DOE's goal should
be to understand and explain uncertaintieS, not necessarily to reduce them.

section 4, page 4-1, states, "The methods DOE used In the analyses to predict
the potential Impacts In this section are conservative, This means that the~
dieted results are likely higher than the actual values that would be measured or
observed:' [t goes on to say thet the analysis does not take credit for \\•.. ap
plying DOE radiation protection program objectives such as As Low As Reasona
bly Achtevable (ALMA) into worker radlatton exposure analyses: Taldng abso
lutely no credit for radiation protection programs is overly conservatlve. DOE
should refine Its approach to consider at least some revet of radiation protection
while stili being conservative regarding ItS effectiveness.

Overly conservative estimates can lead to poor declslon making regarding project
design, operations, and development activities. It also provIdes erroneous In
fonnatton to the public and can lead to the perr:eptlon of much higher than ac
tual risk. Where DOe presents known overly conservative estimates, It should
accompany the unrealJst:ica11y conservatiVe estimates with estimates of a more
reasonable scenario. In this way risks can be better understood by the public
and decision makers regarding the future or the Yucca Mountain Project There
can be reasons to provide bounding c:alculatfons, but doing so, without provkJlng
an adequate context for understanding the risk, through the lise of more realistic
scenarios and estimates could result In pUblic confusion and misunderstanding.
In any case known conservatiVe estimates should never be termed as predictions
as 'S done in this section.

In the case of seismic scenarios, use ri overly conservative estimates will lead to
over-design of the surface f'8dlities. los mentioned below in our comment on
Appendix E2.1.2.2 the need for additional materials such as concrete and con
comitant Increases in labor needs will potentially Increase risk to construction
wort<ers due to routine accidents and represents Ineffective use of resources.

, section 4.1.7.2, page 4-59, has a text box that desalbes oonservatlve assump
tions useclln the DSEIS radlo!oglcallmpact analysis. For Instance, 1) It assumes
workers would work 50 years in the same Job handling used nuclear fuel, 2) It
assumes all fuef will be at the radioactive design basts limit, 3) It assumes no ra
dlatfon protection administrative limIts would be applIed, and 4) It assumes the
most exposed member of the public would stand be at the site boundary for 70
consecutive years. 1l\ese assumptions are grossly conservative, as DOE appar
ently acknowtedges, and, at a minImum, analytical results should be presented
using more reasonable assumptions.
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• section 4.1.7.2.6, page +65, Table 4-24 (and Appendix 0, 5ectlon 1>.4.3, page
0-21, Table 0-11) section 4.1.7.2.6, Table +2"" page +65 (and Appendix D,
section 0.4.3, page D-21, Table D-11) summarfzes the "collective dose" to the
population within an SO-mile radius of the repository, with a dose of 13,000 per
son-rem sunvned for the entire populatfon over the entire project. The table
notes that the population is assumed to be 117,000 per50ns and the total project
duration Is 104 years. If one examines the collective dose as an average dose to
a member of the population for one year, an Individual would receive, on aver
age, 1.1 mllllrem per year (less than 1% of natural background radiation). The
National Coundl on Radiation Protection and Measurement (NCRP) cautfonS
against the use of collective dose, noting that there are questions regardIng the
"appllC4'blllty of the collecttve dose concept to large populations with very small
individual doses and to populations that will exist several generations hence.lI'3
Table 4-21 Identifies the Maximally Exposed Individual (Mel) receiving a calcu
lated maximum annual dose of 1.3 to 6.8·millirem per year, WIth a 18tent cancer
Fatality (LCF) probablllly of 0.0003 - which Is essentially zero. Since It Is
unlikely, at this dose level that the Me would develop cancer, let alone die, from
the cumulCltlve calwated maximum dose, one should reason that no other
member of the papulation withln the 80 mile radius would develop cancer trom a
dose that is less than the MEl dose. Thus, while one can calculate a total of 8
latent cancer fatalities based on the collective population dose of 13,000 person·
rem, the expected number of additional LCF would also be essentially zero. this
same statement would apply ro the calculation of population dose--rlsk In the
transportation risk assessment under normal and accident conditions discussed
below. If DOE plans to continue to utilize collective dose in the DSEIS, DOE
should indude a discussion that.puts the tollective dose Into perspective. Re
sults from more reasonable scenarios and assumptions should also be presented
In order to provide the public with more realistic consequences.

• Section 4.1.8.4, page +67, discusses another intentionally conservative assump
tIon regarding consequence mltigauon. It assumes no Interdiction after a severe
accident that results in the oxidation and release of fuel pellet material. Such a
high degree of conservatism may be adequate for regulatory purposes, but far
overstate consequences in environmental Impact ~ssessments. A more reason
able scenario should also be analyzed and results presented.

Section 4.1.8.2, page 4-69, states, "The analysis assumed nelttler DOE nor other
government agendes would Implement mitigation measures, such as evacuation,
to limit long-term radiation doses.N This 15 an unreasonable assumption for accj.
dent analyses. At a minimum, DOE should reevaluate the accident scenarios
with the hIghest consequences with reasonable assumptions regardIng evacua
tion and other factors and state those results along side the grossly cooservatlve
(bounding) analysis results.

.. Table 5-1, page 5-7, and Section F.2.2, pages F-8 and F-9, and Tabfe F·1: We
note that DOE has completely revised Its Infiltration model for the SEIS. The
golll_percentile values for Infiltration rates for present day and monsoon c"mates
appear to be high and therefore represent another case of overly conservative
estimation for post-elosure performance. EPRI results~ (1998, 2oo2a) Indicate

I NCRP. Prlndples and Application of CoJlecUw Dose In Radl,tlon Protection, NC1I.P R,~ort No. 121, November

30.2005.

~ fPRI. (1998). A1temtlln Approlldles tg AssessIng the Performllnce and 5IJltlb"ity of Yucca Mounlilln for Spent fuel
Disposal, EPRl TJH08732, EIedrlc Power lWelIrctllnstltlJte, Palo Alto, CA. and EPRI. (2002). Evaluation or the Proposed

Page 8 of 21



01/09/08 17:44 FAX 2022933451 NEI NIS&JP ~015

lower numbers for the extreme ranges of net Inflltratlon rates and are compara
ble to the results from the previous Yucca Mountain Infiltration model developed
by the USGS.

• Table 5-1, page 5-7, and seCtion F.2.2, pages F-8 and F-9, and Tcsble. F-l: It Is
worth noting that because d overly conset'Vcstive assumptions reglrdlng eariy
waste package failure, the effect of infiltration rates on repository performance
for the flrst 10,000 year period Is greatly ampllfled over what industry h!ls de
termined to be the case. In particular, the aggregation of conservative 85Sump.
tlons that result In early waste package failure, Including dlscountJng of fuel
cladding (Table 5-1, page 5-7), acceferated rock fall and drift: collapse due to dis
counting of structural drift support (seetron 5.2.2, page 5--12), and overestima
tion of manufacturtng defectS in waste packages (Appendix F, page F-lS), di
rectly results In greater sensitivity of repository performance (risk/dose) to infil
tration rates. Independent assessments by EPRI Indicate that early failure of
waste packages 15 a much lesser concern (JVBf the fJrst 10,000 year period.
Therefore, increased infiltration rates during this tlmeframe would not be strong
drivers of risk or dose.

Table 5-1, page 5-8 and section 5.1.1.3, page 5-9. The assumption that all
waste packages are destroyed in the event of an igneous intrusion Is overly con
servative. There is no explanation of why the DOE has taken such an unrealistIc
approach. In light of improvements 10 otherar~ of the modeling, this Is a gi
ant step backwards. EPRI analysis suggests that DOE's SEIS significantly overes
timates the dose Impacts resulting from igneous intrusion. EPRl has determined
that mDgma Intrusion would affect no more than 10% of the drll"ts. Further
more, the magma would not completely fill the drifts into which it intruded be
cause DOE has overestimated the temperature and underestimated the viscosity
of the magma entering the drifts. Finally, DOE's assumption that the magma en·
tombing the waste packages would not prevent groundwater Ingress Is also con
servatIVe. Hence, EPRI's analysis suggests that DOE's igneous IntnJslon scenario
dose results have been overestimated by at least one order of magnltude.5

• section 5,5, page 5-25, meritfons that the Igneous Scenario Oass Indudes a Vol
canIc eruption Modenng Case. EPRI has determined that DOE has overestimated
the doseim~ due to the volcanic eruption case by on the order of 8 orders 0(
n18gnttude. ,

• Section 5.2.2/ page 5-12. DOE notes that the repository drift tunnels have been
redesigned sucl1 that the tunnels now have slgnlncant staInless steel ground
support. liowever, it appeers that DOE has potentially very amsetVatively as
sumed that the ground sUPIPO't effectively disappears the Instant the reposltDry
is dosed. It Is nkely that a signifICant portion of the ground support system will
continue to function wellln1Xl the peclk thermal periOd. If so, the ground support
could prevent the signIficant amount of rockfall during this period that DOE pro-

HIgIl-L.eYeI Radloadlve Waste RepOSItory It Yucca Mountain UYlg Total System PerfQrmln~ Assessment f'haie 6. Re
port number 1003031. Elcdrlc Power Reseatch JnstllIAe, 1'110 Alto, CA.

S Potentlal JgJtell\lS Processes Rtlcvenl to they~,Mountain Repository: IntrusiYe-Release Sanarto. EPltI, Palo MIJ, CA'
2005. (101116S).

, Potentlal Igneous Processes ReleYBnt to tile Vucr.a Mountain Rl!posltory: ~Reluse SceMrta " Analysis and 1m
plcations, !PRJ, Palo Alto, CA" : 2004 {l00Bl69).
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jeCts. Significant reduction 11:1 the amount of rockfall during the thennal period
will likely extend the waste plldcage nfetimes, perhaps considerably.

• Table 5-4 and sectfon 5.5.1, :page 5-26 state that the mean annual 10,000 year
dose to the RMEI could be as hIgh as 0.24 mill1rem. SectIon F.4.1.1, page F-3J
says the nominal scenario class contributes zero me8n annual dose; section
F.4.2.1.1 says the Igneous intrusion modeling case contributes about 0.06 mtJ
IJrern to the total; section F.4.2.2.1 says the seismic ground motion modeling
case contributes about 0.2 rnillirem to the total. However, the Igneous intrusion
case Is overly conservative because it assumes 100 percent of the repository
weste padc8ges are destroyed if an Igneous intrusive event occurs. 11le seismtc
ground motiOn modeling case is also grossly amservative because 1t assumes,
per section FA.2.2.1, that ft••• each eplstemc realization has essentially the
same set of future conditions. That is, each eprstemic realizatlon has the same
number of events, the same·event ttme5, and the same event magnitudes. As a
result, all eplStemlc realizations and their spikes reinforce each other In the cal
culation of the mean and median annuBI doses ..." ModelIng discrete low
probability seismic events at predse points In time in a probabilistIC model Is
overty conserwttve. Praettcally the enUre estimated 10,000 year mean annual
dose is, therefore, predicated on the two overly conservative assumptiOns. The
use of such unrealistic and over1y conservative assumptions should be corrected.
At a minimum, the grossly conservative assumptions should be recognized as
drMng nearly 100 percent r:I the estimated 10,000 year mean annual dose. In
addition, tabular data showing the contributing factors to the 10,000 year total
dose should be pnwlded in the main body of the DSEIS.

• Table 5-4, page 5-26 and sectton 5.5.2, page 5-29 state that the mean annual!
million year dose to the RMEI could be as high 8S 2.3 mllllrem. section FA.l.I,
page F-33 says the nominal scenario cJass contributes O.S millirem to this totafj
sectIOn F.4.1.2.2 says the waste paclcage early failure modelIng case conb1butes
i'bout 0.2 mlllirem to the total; section FA.2.l.l says the Igneous intrusion mod
eling cese contributes about 1.3 mnnrem to the total; section F.4.2.2.1 says the
seismic ground motion modeling case contributes about 1.5 mlllirem to the total.
However, the igneous intru910n case is overly conservative because It assumes
100 percent of the repository waste packages are destroyed if an igneous Intru
sive event occurs. The seIsmic ground motion modeling case is also grossty con
servative because It assumes, per section FA.2.2.1, that "••• each epistemlc re
alization has essentially the same set of future conditions. That Is, each epls
temlc realization has the same number of events, the same event times, and the
same event magnitudes. As a resUlt, all epi5temlc realfzations and thefr splkes
reInforce each ottler In the ctalculatJon of the mean and median annuaf doses ••
:. Modetlng discrete low ~babllity seIsmic events at precise points In ttme in a
probabilistic model Is overly'conservative. Most of the 1 million yeZir mean an
nual dose Is, therefore, predicated on the two overly conservative i'SSumptions.
The grossly mnservatlve assumptions should be corrected. At a minimum, the
overly conservative assumptions showd be recognized as drfVlng most or the 1
million year mean annual dose. In addition, t:2lbular data showing the contribut
Ing factors to the 1 million year total dose should be provided In the matn body
of the SEIS along with an explanation of why the total is less than the sum from
all the scenario dasses.

• Figure 5~, page 5-29. The lack of smoothness in the mean proJedItd annual
dose cUlve for the post-l0,OOO yr. period suggests for example that events are
correlated In time across scenario classes and simulations. Such correlations,
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such as had been done for dimate change In the FEISt are inappropriate for a
riSk-based calculation.

Figure 5-7, page 5-30. We rde tflat the OSBS projectIOns for the post-10,OOO
yr. pertod Indicate that Ra·226 will contribute the most of any nudide to the
mean annual individual dose'(40% at RMEI location) Is a marked departure from
previous results, Indudlng the original FB5, and a rather unexpected result.
This result warrants further explanation or clarifICation, especially given the rela
tively large partitioning coeffldent and modest half-lire for Ra-226. Furthermore,
Table 5-5 Indicates a 9Slll-percentile value for Ra-226 that Is 2 orders of magni
tude smaller than the mean. While the discussion on page 5-27 does address
this peculiar result, it would seem reasonable to expect additional elaboration on
the Ra-226 modeling results ..

• Table 6-1 Identifies the representatlve PWR used fuel ~embly as having a bur
nup of 60 GWD/MTlJ, an initial enrk:hment of 4.0 weight-percent (w/o) U·23S,
and a decay time of 10 years. The representative BWR used fuel assembly has it

bumup of 50 GWD/MTU, an inltfal enrichment of 4.0 wlo U-235 and a decay
time of 10 years. Wtllle the \Jse of the higher bumups for PWR. and BWR. used
nuclear fuel are reasonable for" boundIng a~alysls, It Is unlikely that fuel as
semblies with Initial enrichments of 4.0 wlo U-235 would be able to achieve
these discharge bumup levels. As DOE should know from the Informat:lon that It
collects via DOE Form RW-859, PWR fuel 8ssembl[es with exposures reachIng 60
GWD/MTlJ have Inlttal enrichments that are generally above 4.8 w/o U-235. The
result d DOE's assumed 4.0 wlo U-235 Initial enrichment for PWR fuel Is a
higher source term which results in higher accident and sabotage dose risk
(DIRS 161120, section 5.5.l.). It should also be noted that the assumption that
all shipments will contain used nuclear fuel with characteristics of the represen
tative PWR and BWR fuel 8S&emblles is another overly conservative assumption
as much of the fuel will have coofing times well In excess of ten years. Over a
range of possible shipping strategies evalqated by DOE's M&O contaetor In 2002,
more than 40% of fuel shipped in likely to have cooling times of greater than 20
years. 7

Section 6.2.3, page 6-9, Table 6-2, states the maximally exposed indlvlclual
worker loading casks at generator sites would receIve 25 rem based on an as
sumption that this IndMdual would receive an annual administrative limit of 500
mUUrem per year for a 50 year working lIfe. Even though page 6-10 recognizes
this Is "unlikely," such grossly conservative assumptions should be avoided. In
stead of making the unreasonable assumption that the same person would re
ceive the maximum allowed dose for SO consecutive years, only the maximum
annUllI results should be presented.

Furthermore, even if an Indillldual were to work the same fuel' loadIng Job for 50
consecutive years, which would be unprecedented, use of the maximum annual
results based on the admrnl$b'atlve dose limit of 500 milllrem would sUII be
over1y conservative. Industry has achieved an outstanding safety record in the
loading of over 900 dry casks. We have considerable experience In maintaining
radiat10n exposures As Low As Reasonably Achievable (ALARA) In tt1e lo8ctlng of
these casks and would continue to apply the same principles to the loading of
TAOs and other containers for shipment to Yucca MountaIn. It shoulcl be noted
that IndUStry experience Indicates that the average worker dose Is less than 200

7 Bechtel SAle, 2002 Design Basis Waste Input Report. TOR·COW·Se-00OO22 Rev 00, September 2002,

MOV.20021Dt7.000l (BSC 2002)
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mlllirem per year.- We therefore, do not agree with DOE's decision to assume
that workers at reac:mr'slte5 would receIVe the administrative dose limit of 500
mllllrem per year, every year, no matter haw short or long his or her career
might be.

It should also be noted that DOE makes sImilar a55Ul'OptIons fn TabJe 6-5 for the
maximally exposed transportation workers (page 6-17). As In the case or reactor
site workers, we view these assumptions as overly conservatIVe.

• sectIon 6.3.1, page 6-12, discusses methods for estimating transportation tm
pacts. One of the assumptions is that the radletfon levels emItted from transpor
tation casks will be at the regulatDry limit of 10 mlRlrem per hour at a distance of
2 meters for f!Very transportatfon cask. This should be recognized as conserva
tive since not all casks will be loaded with fuel that has the characteristics that
woulcl result in the cask external dose rate being at the regulatory limit. In EPRI
report, Assessment of Inctdent Free Transport Risk for Transport of Spent Nu
dear Fuel to Yucca Mountain Using AADTRAN 5.5,9 EPRI noted that since more
than 400/0 of the fuel shipped Is likely to have been ClCOIed for times greater than
20 years, cask extemat dose rates will be lower than the regulatory Hmlt for the
majorlty of packages shipped. Incident free dose is directly proportional to the
cask external dose rate. Thus, If one assumes that the external dose rate Is
30% lower than the regulatory limit, the atlculated Incident free dose will be
30% lower. It Is suggested that DOE elther replace this assumption wIth a more
realistic assumption based on projected waste streems or on an estilnllte using
statistical average radiation limItS frOm previous shipments or include a more re
alistic estrmate as a point of reference. As Identified In EPRI 200S, there are also
other conservative assumptions contained In the calculation of the radiological
risk assoCiated WIth Inddent free transportatfon that result In an overstatement
of risk. These conservatlsms should be recognized and identified to assist ded·
sion makers and the public In evaluating the results presented in the SEIS.

• Section 6.3.1, Table 6~5 (page 6-17) identifies the Inddent free radiological riSk
for maximally exposed works and members of the public. DOE assumes that the
member of the public With the maximum radiation dose would be a service sta
tion attendant who refueled trucks. DOE notes that Its assumption that the
same person would refuel 600 trucks over SO yeas and would receive a dose at
0.21 rem Is an assumption that ~overstates" the risk, DOE should not stop at
mere recognition of this, but should replace this excessfve conseMrtism with
somethIng more realistic assumptions In Its analysis.

• section 6.3.3.2, page 6M 19 discusses Impacts of severe accidents and presents II

text box saying the State of Nevada has an opposing vIewpoint that the conse
quences of severe accidents could be much greater than estimated by DOE.
Many of the assumptions made by DOE In the celaJlation of accident rfslc are
conservative, resulting in an overestimate of accident risk, and should be noted
as such. For example, the accident analysis assumes that no shielding Is pro
vided by buildings which results In an increase In the dose to urban populations
in the event of an accident; there Is no InterdIction or cleanup; a upper estimate
of radioactive material deposition on used fuel Is utilized to calculate Co-60 con
centrations; and that the source term Is based on the conservative reference

• World Assoc:~tlon gf Nuclea' Opel1lton (WANO), 2004 Indu,try Perfonnance Jndie.tonl, Collectlve ~dl~lon

Exposure, p. 1&

i EPRJ, Asselllllent of Incident Free Transport Risk for Transport or Spent Nude. Fuel tn Yua:a MountaIn Using

MDTRAN 5.5, #I 1011821, September 2005 (BlIU 2005).
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PWR assembly characteristics. In a reassessment of transportatfon accident risk
performed by EPRI In 2006, EPRI found that overall acddent risk could be re
duced by 35% to 40% with the use of less conservattve, more realistic assump
tlons. 10 If the accident analysiS assumes evacuation, interdiction and Cleanup,
acddent dose risk can be reduced by 70%. In addition, neither the accident
analysis nor the sabotage analysis (section 6.3.4) take aedit for the fact that
DOE assumes that at least 75% of the used fuel will be shIpped In TAD canisters
- an eddttionBI barrier that is not accounted for In the release fractions utilized In
the FEIS and OSEIS. Where inputs are unrealistically conservative, recognition
of this should be highlighted. This recognition should be applied in responding
to the State of Nevada viewpoint to show how DOE has applied the very conser
vative input assumptions to derive gross overestimates, as opposed to underes
timates, of accident consequences.

• In section 6.3.3.2, the assessment of the maximum reasonably foreseeable acct
dent considered accidents with a probability of more than 1x 10-7 (1 chance in
10 million) - this Is an order of magnitude lower than NRC guidance regarding
"credibJen accident, defined as accidents with a probability of 1chance in 1 mil
non.11 The SEtS evaluated this "reasonably foreseeable" accident as having a
frequency of 8 x 10.6 per year and would Involve a long-duration, high
temperature fire that would engulf a cask. This maximum reasonably foresee
able accident does not take into account recent action by the U.S. Nuclear Regu
latory COmmlssion (NRC) staff and the Amerkan AssOCiation of Railroads (AM)
to reduce the probabllity of rail accidents that could result In a long-duratlon
high-temperature fire. Speeffically, In response to recommendations by a Na
tional Academy of Science committee that studied the transport of radioactive
waste, the U.S. Nuclear Regulatory COmmiSSion considered transportation opera
tional controls that a>uld be implemented to prevent or mitigate the conse
quences of a long.duratlon fire associated with rail shlpments.12 NRC staff re
quested that the AM consider revising the AAR Circular on railroad operating
practices for transport of hazerdous materials, or-55, to prohibit a train carrying
flammable gases or liquids from being in a tunnel at the same time as a train
carrying used nuclear fuel. AAR has revised or-55 to Indude such a prohibition.
NRC staff has conduded that this action tn revise the AAP.. recommended operat
ing practices combIned wlth DOE's stated policy to use dedicated trains for
transporting used nudear fuel have effectively addressed operational controls
that would deaease the probability of rail accidents that could result In long du
ration fires. DOE should recognize this action on the part of the NRC and AAR in
the OSEIS and remove from the list of "reasonably foreseeable" accidents those
acddents that consider long-duratton high-temperature fires - since the prob
abilities of this type of accident occuning would now be much lower due to the
actfons of MR_

Sections 10.1.2.1.1 and 10.1.2.1.2 on page 10-6 discuss radiation dose to work
ers loading transportation casks and the public from Incident free transportatlon.

It EPRl, Assessment of ...CClC1ent Rllit for Transport of Spent Nudear Fuel to Yutca Mountain Using RAOTRAN 5.5,

'101345D, September 2006 (EPRt 2006).

11 U.S. NRC, Memorandum and Order, In the matter or PrIvate Fuel Storage LLC, Docket No. n-22-I5FSl, cu

01-22, November 14, 2001.
lZ NRC, 200141. Reyes, luis A., flce<:utlve Dlrec;tor 'or Operations, U.S. NAC, to NRC CommIssioners, Start Actions

Taken in ltesponse to ttle National Academy of Sciences' Study on Transpomtlon of High-Level Waste and spent

Nuclear Fuet In the UnIted States, SECY'07-009S, June 6, 2007
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These discussions should ~awledge conservative Inputs such as the assump
tion of the regulatory lImIt radIatIOn doses Cit 2 meters from the transportation
casks. It should also be actmowIedged that actual consequences would be lower
than the estimates presented.

• Appendix E2.1.2.2, which describes DOf1s approach to addressing the seismic
hazard for the repository maKes the following statement: ''The Oepertment In
tends to demonstrate sersmic margIns for the major structures against earth
quake ground motions that are consldelBblylarger than the design-basis ground
motion" (emphaSis added). ~ndustry Is concerned by the extent to which DOE
will apply such "consIderable" margin In its.reposItOry design, particularly for
structures, systems, and components (SSCs) that are part of the reposrtorles
pre-cJosure operations. Through the TAO spedficatlon we have learned that
DOE Intends to requIre that aging over-packs be designed to not tip CNef even in
the event of an earthquake so severe (3g) that It goes well beyond any known
precedent. Through our Interactions with NRC regardIng Interlm Staff GUidance
(HLWRS-ISG-l) we have also learned that NRC expects DOE to apply, and DOE
has agreed, a novel and untried methodology in the seismic evaluation of reposi
tory SSCS. We are very concerned, as expressed In our comments on the draft
of HlWRS~ISG-1l)that application of this methodology could Ie8d to excessive
margin and result In substantial and counterproductive over-deslgn of repository
SSCS. We caution DOE that. sIgnificant over-deslgn could complicate the con
struction of the repository in ways (such as the Increastng the need for materials
such as concrete and conco~ltant Increases In labor needs) that would actually
Increase Impacts on the environment as wed as to the workers who would be
constructing the over-deslgned SSCs.

• As one exampte of such over-elesign, we note that DOE has Increased the TAD
Alloy 22 wall thickness from: 20 to 25 mm, which represents a significant Increase
In material costs and fabrication requirements. The technical basis for this
change IS not dear from the SEIS. We are concerned that this increase may be
the result of overly conservative seismic assumptions and analyses. If so, this Is
another example of the costs of over design due to overty conservative perform
ance assessments by DOE•.

• Appendix F, section 2.2, page F-8. DOE points out that the particular sampling
"position" for net InfiltratIon· Is "completely correlated aaoss all four dlmate
states" it uses during its 10,poo-yeer analyses. Indeed, they are correct that this
"ensures that the full effects of the Infiltration uncertcslnty are not dampened out
of the TSPA-SEIS model performance results." While ttlere may be some corre·
Iatlon aaoss the dim8te states, the dim2lte/net intlJtratfon models are uncertain
enough that·perfect" correlation Is unlikely. Thus, DOE's conservative approach
of perfect correlation probably Increases the dose estimates for at least the first
10,000 years.

• Appendix F, page F-1S. DOE should provide the area of the corrosion breaehes
(patches) considered for the assessment.

• AppendiX F, page F-15. Page F-lS bottom: DOE conservatively es5umes that a
waste package wIth an "early failure" due to manufacturing defects results "in
complete failure". It is much more likely that the manufacturing defect will be

1) Letter, Steven P. Kraft to Mahendra Shah, Nuclear EnIJIgY JnstlhJte Commt!na 0" OiIfiSiDn ofHI¢J-I.1If!I w".sre
R~S/toJy S.~ty (HlWRS) - Drlh /ntrNfm StillY Gufdance (lSG)-Dl, Review /lfetllOdDiogy for $#/$htlcMJy Inlti

.t~Event SequIJnCH, 71 F.dttrllR~/sttY.19369, ,.",2Z 1006, Jetter dated July 6. 2006
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quIte small such that the "failed" waste package will provide very slgnlflcant pro
tectlon from radlonucllde release. Thus, It Is likely that DOE's lO,OOO-year dose
estimates are quite ccnseMitlve due to this assumption. The iKtual peak dose
rate for the nominal scenario would be much, much smaller.

Appendix F, 5ectIon F.2.11.1" pages F-24 and 25. The magnitude of the seismic
ground motion DOE assumes can ocx:ur, f.e., 4 mis, Is a significant overestimate.
In Its 2006 report on seismic activity, EPRJ projects that a more reasonable up
per estimate for peak ground velOCity (PGV) Is 2 mts.14 The efl'ect of DOE's PGV
overestimate seems to be very signincant. For the seismic: scenarios, DOE notes
that the dominant failure mechanism for die Alloy 22 outer shell of the waste
packBges is due to stress corrosion cracking (sec). DOE notes that sec Is pri
marily caused by waste package damage during seismic events. If DOE had
used a more reasonable upper bound on PGV, the amount of waste package
failure due to sec would likely be.dramatlCally lowered. Since peak dose Is
strongly conelated with the rate and amount of waste package failure, it Is Yef'f
IIkelv that ODE's large PGV assumption results in an overestimate of peek dose,
perhaps significantly so.

• Appendix F, section F.4, page ~32. In Figure F-3, It Is unclear what causes the
jumps In the proJec.1.ed dose·curves. It Is likely that DOE has assumed some
event, probably a seismic eventlS

, occurs at exactly the same tfme In every rean
zatron. Given the uncertainty In when seismic events will occur In the future,
this assumptton seems inappropriate for the probabilIstic approach requIred In
Part 63. It seems Inconsistent that while ODE corrected the mistake of a~umlng
dlmate change occurred at exactly the same tIme for each realization In the
FEIS, DOE would make this iSame. type of error for seismic event5. :l

The sabotage analysis in the Draft SUpplemental Environmentallmpae.t
statement is extremely consel'V8t1ve and highly speculative

Used fuel transportation and storage'COfltainers are eKtremely robust and hIghly re
sistant to sabotage. The same defense-In depth design philosophy that protects
these systems against severe accidents, drops, puncture, fires and submersion In
water also makes them highly resistant to terrortst attack. Additionally, NRC regula
tlons16 require that a strict security plan be In place for all shipments which will care
fully track and monitor the shipments as well as estab&sh speclftc procedures to pr0
tect against sabotage end theft.
Industry believes that DOE has not taken these security precautions property into
account and, as a result, the OSEIS significantly overestfmates both the likelIhood
and potential consequences of II sabotage event The extreme over-conservatlsm In
the O@partment's approach diminishes the vlllue of this OSEIS as a public communi
cation teol, 85 it potentially could raIse concerns that are not JustIfJed. several ex
amples of this problem, as well as recommendations for better communiCatIng the
context of the scenarios evaluated, are provided below.

l~ Efft1Cts cfNUltlpl,~,Events .nd RtJdcr.J1 Dn 'I.Qng-Tmn PerfrJrm.na (1f th~ Yucc. Hountll/n R~b1ry.

EPRI, Palo Alto, CA: 2006. 1013"144. .

., On ~e F-46, DOE notes tI1i1t for the lD,OOO·vear:tJme perIod TSPA calt\llatlons, seismic eYents ITe lSS\lmed

to occur at exactly the sime time for each re;anzltlon. While DOE does not spedllca Ily state the same assump·
tlon was made for the l,DOO,OOO-vear time pe;'od TSPA calculatlons, the results In Rgure F-3 seem conslftent
wlth such a conservative alsumptlon.

I' 10 CFR Part 71.5. 10 CFR 73.37, and 49 CFR Part 172: Subpart I
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_ 2.3.2, page 2-58,J-severe acddentand sabotage soenarID5 al1d
the resulting estlmamd consE!querices. Based on the Information In the docu
ment Appendices and refererices, the analysis Includes very conservative Input
assumptions regarding respohse to the sabotage or acddent events. this should
be noted In the text along willi analyt:lcal results of more reasonable scenarios.
For Instance, estimates assuming evacuation within 8 fIM hours one half mile
from the severe event would~be more fHSOnilbie and should be included as a
point of reference. Bounding analysis [s useful to DOE Impact analysts, but, ab
sent quallticatlon, it tends tomisinform the public.

5ectIon 2.3.3, page 2-70, stJteslri the last bullet of the section, "For both sce
narios, the risks In relation to sabotzlge ~nd diversion of fissionable matellals at
the commerdal and DOE~s would be much greater than they would be if the
materials were In a deep geologic-repository." this statement Is misleading In
that it suggests that materla!s at existing sites are wlnerable and the associated
risk of sabotage and dlversJqn is high. The rIsk of sabotage and dIVersion Is low
at existing Sites; hoWever, permanent disposal I" a deep geologic reposltoJY
clearly offers benefits In ter~ of costs and sustzllnabl1lly for long-tenn seaJre
disposition of used nudear fuel.

• 5ection 4.1.8.4, pages +74 end 75 (and Appendix E, Se<:tlon E.7), reasonably
describes why a successful .,botBge ilttempt on a repository Is unlikely. It then
goes on to present the resuns of an assumed successful sabotage event that
could never happen. 11Ie details of the analysis described In AppendIX E, section
E.7 assume B "perfect stDl'1T( of events Including a successful aircraft attack Into
a specific building, a worst: Q;lse resultlng tire, 100% of the maximum Inventory
in the building affected by ttile att8ck, and the waste fonn being turned Into a
powdered oxide form and dISpersed. An assumption of no evacuation for 24
hours Is a little more reasonable than the 30 days assumed for acddents, but is
stili much longer than would actually be the case after a successful alraaft at~
tack on repository facilities. To present only the results of a very conservative
analysiS In effect provides ';j~lnformatIon to the public In the vldnlty of the re-
pository. The results of a ~re likely scenario should be presented along side
the very conservative anaiytlcal results.

• section 6.1.11, page 6-7, rel::ognlzes that previous estimates of sabotage conse
quenc:es In the FEIS could ~ overstated by a factor of 2.5 to 12. DOE Is com
mended for recognizing Its overestimates and providing more realistic assess-
ments. The concept of more reasonable assessmen~ should be applied
throughout the SEIS. H~er, the assessment of transportation sabotage riSk
in the osas Is overly co~atlve. Table 6-8, Sectton 6.3.4 (page 6-23) pro
vides an estimate of the ImP.aets of sabotage events Involving truck or rail casks
that utilizes updated rel~ fractions to calculate radIOlogical risk. The sabo·
tage riSk assessment utfllzes the ~me conselVattve assumptJon used In the as
sessment of ac.ddent risk dl~ussed above. WhOe the updatEd release fraCtIons
do reduce conservatlsms In ;the FfIS analysis, the release fractions do not talce
Into account the additional BJaJTIer that a TAO canister would add In a sabotage
scenario. In addition, while~the SBS assumes that a PWR TAO package would
hold 21 assemblies, DOE chose to estimate the consequences of a rail sabotage
event based on the radionu~lIde Inventory In 26 PWR assemblies, "which oves
estimated consequences by:about 24 percent in comparison to the Inventory in
21 pressurized-water rea~ used nudellr fuel assemblies."(Section G.9, page G-
49). ;
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As a core legallMtter, NEI noteS that evaluating ttle environmentallmpads of po
tenUal terrorist attacks against n..cIear facJllties and aetIVftleS not only severely dis
torts the NatIOnal Environmental ':Policy Act (NEPA), it ls not a genera/legal require
ment. U.S. Supreme Court decisions In~ EdIson Co. v. People Against
Nudeal' Energy, 460 U.S. 766 (1983), and DepiJrtment 01 Tmnsp0rt6tion v. Public
OtIzen, 541 U.S. 752 (2004), make clear that NEPA should not be construed to force
agencies to consider environmental Impacts for which they cannot reasonably be
held responsible. In MetropoiltiJn Edison, the Court held that NEPA did not require
the Nuclear Regulatory commissIon (NRC) to consider the "severe psychological dis
tress" that local residents might suffer Ifa nuclear plant resumed operation, even
though rellcenslng the plant would be a"but-for" cause of any such dIstreSS. Metro
politan Edison, 460 U.S. at 774. ,The COurt explained that \\[t]lme and resources are
simply too limited" for Congress to have Intended to extend NEPA to cover e-JerY
conceivable Impact of any agency's decision. ld. at 776. Instead, the Court recog
nIzed that NEPA's underlying policies and Congress's Intent limit the A«s scope In a
manner similar to "the familiar dOctrine of proximate cause from tort law." Idat
771. Applying that IlmltaUon, the Court found the causal relationship between the
federal action at Issue, an ensulAg change in the physical environment, and the
feared distress of residents "too attenuated" to make the NRC potentially "responsI
ble for [the feared] effect" In a Way that required NEPA analysis. /dat n.7. The
residents' daim "lengthen[ed] the alusal chain beyond the reach Of NEPA." ld. at
775.

In Public CItizen, the Court again recognized common sense limitations on the scope
of NEPA. The President had made~r that he wouk:llift a ban on cross-border op
erations by MexIcan motor carriers, subject to the promulgation of safety regulations
by the Federal Motor carrier safety Administration (FMCSA). The FMCSA's NEPA as
sessment considered the increased emissions and noise that would result directly
from the Inspection regIme to be established by the regulations, but not the envi
ronmental consequences that might be caused by the Increased cross-border traffic
Itseff. The agency reasoned that those consequences resulted from the President's
decISion to permit the traffic, ndt from the agenc;s safety regulatlons. PublIc at/
zen, 541 U.S. at 760-61.

The Supreme Court agreed. Although the regulations were a condition precedent to
the cross-border trame, and wotIld Inevitably trigger the environmental effects, that
was "lnsuffldent to make [the FMCSA] responsible for [those] effect[s] under NEPA."
ld. crt 767. Moreover, while NE'A aims to ensure that agencies consider Information
about potential environmental effects before deciding whether and how to take a
particular action, and to facilitate public partfclpatlon In tt'lat consideration, those
purposes also limit the statute's reach:

[I]nherent in NEPA and Its Implementing regulations Is a"rule
of reason, II which ensures that agencies determine whether
and to what extent to prepare an [Environmental Impact
Stcnement (ElS)]••• based on the usefutness of any new po
tentiallnformatfon to the de<:islon making process. Where
the preparation of an EllS would serve "no purpose" In light of
NEPA's regulatory scheme as a whole, no rule of reason wor
thy of that tide would require an agency to prepare an EIS.
Id. at 767 (citations omitted).

The foregoing notwfttlstandlng, NEI recognizes that the controlling law In the NInth
Orcult Is to the contnlry. see $an LuIs Obispo Mothers for Pe8ce v. NRC, 449 F.3d
1016 (2006),~ denied, - US,-, 127 S. Ct 1124 (2007). Accordingly, since
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Yucca Mountain is witttin the geographic boundar1e5 of the Ninth Orc:ult's jurfsdlc
tion, DOE's analyses are compelled under the circumstances. N~rtheless, In con
ducting such analysis Doe should efther take care to avoid excessive speculation and
conservatism or, at least, explain, the speculative and conservative nature of Its)
analvsls.

Transportation, Aging, and DIsposal (TAD) canisters are a v81uBbie means
of simplifying repository operations. However, It Is allO important that
DOt! has recogniZed that as laUch as 25% ofcommercial used nudear fuel
Wfll be shipped to the repository in conveyances other than TADs to avoid
the cost and radiation exposure assadated with reloading DPes.

Shipping as much of the InventDry of commercial used nuclear fuel in TAD canisters
as possible will maximize the berlefit:s of the operational simplification accrued from
this concept. However, gtven the reality that a slgnlffcant amount of commercial
used fuel Is and will continue to be placed in non-TAD systems prior to TAOs becom~

ing available, we find DOE's dedslon to consider, In this SElS, the possIbility that It
might, in reality, receive up to 25% of the eommerdallnvenoory in non-TAO canis
ters (OSEl5 Sectton 2.1.1) to be both reasonable and prudent. If DOE did not pr0
vide for the receipt of 8 signIfICant amount of used fuel In non-TAO canisters, slgnlft
cant unnecessary costs and radiation exposure would have to be incurred to unload
existing dual purpose storage and transportation systems. Furthermore, several de
commissioned sites have already removed their used fuel pools and would be Inca
pable of unloacllng already loaded sYstems even if such costs and exposures (Xluld
somehow be justified.

There are currently 9,600 metric tons of used nuclear fuel In dry storage, In non~TAO

storage and dual purpose storage and transportation systems, and Industry esti
mates that by 2012, the date atwhich DOE has Indicated that it expects TAD canis
ters to be available, there will be approximately 13,600 metric tons of used nuclear
fuel In dry storage. The currentdry storage Inventory represents 15% of the 63,000
metric mns of commercial used :nudear fuel that DOE'has allotted as part of the
70,000 metric ton limit placed on It by the NWPA but only 7% of the 130,000 metric:
tons ot commercial used fuel diSposal capability DOE has prOVided for In the SErs
Inventory Modules I and II. By 2012, the earliest date upon which DOE antJcjpat:e5
that TAOs will be deployed In the commercial dry storage marketplace, the non~TAO

storage percentages wlll rise to 21.5% of the NWPA allotment and 10% of the Dsas
ev~luatedcapacity.

The numbers above Indicate that DOE's objective of receiving no less them 75%, and
perhaps up to 90%, of commercial used nudear fuel'n TAOS, Is achievable. For this
to be accomplished, DOE must work diligently to assure that the TAD development
process can proceed as expeditIOusly as possible. Industly Is Interested In continu
Ing to work with the Department on TAO development. ,)

DOE shOUld proceed with thI! fnfrastruct\lre Improvements described In the
Draft Supplemental Environmental Impact Statement at the earliest pos
sible date to facilitate timely repository ClOnstnletion ona! autholizatJon Is
received from NRC.

In the OSEIS, DOE has evaluated the environmental Impacts of severallnfrastrueture
actMtJes that could be pursued In advance or the repoSitory constru<:tJon authorIZa
tion. Pursuing these aetivltJes In advance would be highly beneficial In preparing
Daf to begin repository constnlction, should construction authorization be received
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from NRC. Notable examples of such opportunities, wtich we remmmend DOE pur
sue as soon as funding can be made available, are descrtbed as follows:

• Section 2.1.4.2, page 2·37, cftscusses the engineering and Safely Demonstlatlon
Facilttv. DOE Is convnended ,for Including such a facility and particularly for In
duding public outreach as part of its mission.

sectJon 4, page +2 and sectfoh 4.3, pages +111 and 112 discuss actions, suc~
as road and utility upgrades, -outside the Geologic Repostory Operations Area
(GROA) that DOE plans to Implement prior to receiving constructiOn authoriza
tion from NRC. DOE's efforts to make its current activities as safe and effldent
as possible, whUe at the same time being reedy to begin repository construction
upon authorIZation by NRC is commended.

• Section 4.3, page 4-111 to 4-127, discusses severallnfrastrueture improvements
that DOE may Implement prior to receiving authorization to construct the Ge0
logie RepOSItory OperatIonS Area (GROA) from the NRC. These non-GROA Im
provements would enhance worker safety and oper8t1ons effidency of ongoing
actiVities. DOE IS applaUded-for taking ac:t:Ion to make Its activities as safe and
effldent as possible while at the same t1.~being as ready to begin repository
construction upon authorization by NRC~

Additional Information an Industry capabilities that DOE should consider
regarding expectation. for the relative number of truck ¥So rail shlpmentJl.

In evaluating transportation impacts, DOE appears to have overesumated the num
ber of used fuel shipments that will travel to Yucca Mountain by tNck and underes
ttmated the number of rail shipments. A partiClI review of industry InfrastNcture indi
cates that there are at least a half dozen plants thilt are shown In Table (T10 as r~
qulring truck shipments that either have made, or are plannIng to make facnlty u~
grades that Will provide capability to ship by ran. Many of these sites are planning to
load dual purpose canisters that-must be shipped by rail. DOE should not presume
that truck shipments will be coming from sites that: have already committed to load
Ing rail caslcs. The operators of these sites have no Intention to reload used fuel
and, after the plants are shut down, will have no capability to do so. IndUStry would
be happy to provide thIs Infonnatlon to DOE and 15 Interested In workIng wIth DOE
to assure that the most up to date information on likely shipment modes is oonsid
ered In finalizing this DSEIS.')

Specific detailed technical CDmments

In addltton to the overall recommendations made above, we otrer the foIlowJng 5pe
dtlc comments for DOE's tOnsJderatlon.

Relatiye distribution of vertical and horizpnta! storage O\Ier-padcs DO the Yua1It
Mountain aging Dads (sectron 2.1.2.1.3)

section 2.1.2.1 of the DSEIS describes the waste handling fadlltles and operations to
be performed iK the GROA. canlstered commerefal used nuclear fuel Is expected to
be received In either TAOs or dual·purpose canisters. COmmercial used fuel In dual'
purpose canisters (horizontal or vertfcal) would be either transferred to the We:.
Handling Facility to be offIoaded and repackaged Into TAOs or transferred to the ag
Ing facility to be placed In aging overpacks (either horizontal or vertical). While DOE
Is to be commended for providing II balanced CDnslderation of both vertical and hori
zontal storage systems, there Is one statement In this section that requires darffiea-
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tlon given that DOE postulates receiVing approxfmately 75 to 90% of the commertlal
used nuclear fuel in TAO canisters for which DOE has, at present. only specified a
vertical Aging overpack design.

On page 2-18 IS ClSCUsslon (5 provided that "Transportation casks that contained
horizontal dual-purpose canisters would be moved to a tRmsfer trailer and from·
there to the aging pad where the horizontal dual-purpose canisters would be pushed
Into the aging overpack". IfDOE .ntends to provIde for horizontal aging at the aging
facility, this should be explained. Otherwfse, tl'lose transportation casks that contain
horizontal dual-purpose canisters would more effectively be directed to the wet han
dling fadllty to be unloaded immediately and repackaged Into TAD canisters that
would then be aged vertically.

In describing any plans for both vertical and horlzontal aging DOE should eddress
the additional operational complexltles that would result from using two distinctly
different aging systems because of dlfferert methods of handling (hydrauliC RIm,
horizontal transfervehide, etc.). The environmental Impacts of is dual system would
need to be compared to those that would result from the pre-aglng transfer of the
commerdal used fuel from horlzontally-based canister systems Into TAO canisters to
provide for aging of the used fuel in the vertical configuration, like the rest of the
used fuel. In doing ttlls, DOE should contInue to seek a fair balance between the
need to simplify operatkms at the repository sites and the need to accommodate a
diverse range of disposal customers using both vertical and horizontal systems at re
ae:tcr sites.

Puwose or underground panel access
sectton 2.1.2.2.1, PCIge5 2-25 through 2-27, discusses access to the underground
panels. It is not clear whether the access discussed Is fer construdlon, emplace
ment, or both. This should be darffJed.

Thermallv accelerated drifts

Section 2.1.5, page 2-41, discusses obtaining data"••. during the preclosure period
using thermally accelerated drifts." The concept of thennaliV accelerated drifts
should be explained. J.

( Pesa1pt1on of Ryby Valley Treatv lands

Section 3.1.1.3, page 3-8, discusses 97,000 square kilometers of land that 15 the
subject of the Ruby Valley Treaty of 1863. The first paragraph says It's all In Nevada
and the second paragraph says It's In Nevada, Utah, california, and Idaho. The dis
cussIon needs to be correct and ,consistent. ')
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-(Res~8rea !ogItIons .

5edfon 3.1.1.4, page 3-9, describes restritted amR~ as being part of the Ne
vada Test Site. Rgure 3-2 shows area R.4J808 extending beycnd the test site
boundary on the west Either the text or the figure should be corrected.:I

(eommerclJl~ Nuclear Fuel Oxidation (sectfon 4.1.8.1.4 and ADoendbc E 3.3.1

section 41.1.8.1.4 and AppendIX E.3.3.1: Olddatton rates are strongly dependent on
temperature, among other factors; accordingly the SEl'S should Indicate the elevated
temperature considered in the development of the 30·clay release period.)

(Radiation exposure value correctlons

Table 4-25, page 4-71, stBtes the maximally exposed offslte Individual would receive
23 rem under 95tn percentile meteorologIcal concitions. The corresponding table In
Appendix F also has this value. This value Is likely much lower Zlnd a miSprint In
both tables based on the corresponding latent cancer fatality probabnJty. 5ummary
sectfon, 5.3.1.8.1 says the value is 2.3 mlillrem. The value should be COrrected)

LEdrtorfa! Cpmmcnt

Page 5-16: In the box Item, DOE makes reference to a Section 5.2.4.2.3. This sec
tion does not exist. )

( presentptlon of !onn"" performance assessment results
5ectlon 5.5, all. DOE ~hould present the 10,000 year and 1minion year radiological
performance results In tabular fonn showIng how much each analytIcal scenario con
tributes to ttle total system perfonnance results. This Is partlcular1y necessary since
the graphs shown In black and white In this section are undearJ
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